(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property 
Organization 

International Bureau 

(43) International Publication Date 
30 June 2005 (30.06.2005) 






PCT 



(10) International Publication Number 

WO 2005/059372 Al 



(51) International Patent Classification 7 : 

21/14 



F15B 11/024, 



(21) International Application Number: 

PCT/EP2004/053526 

(22) International Filing Date: 

16 December 2004 (16.12.2004) 



(25) Filing Language: 

(26) Publication Language: 



English 
English 



(30) Priority Data: 

0329243.0 



17 December 2003 (17.12.2003) GB 



(71) Applicant (for all designated States except US): THALES 
UK PLC [GB/GB]; 2 Dashwood Lang Road, The Bourne 
Business Park, Addlestone near Weybridge, Surrey 
KT152NX (GB). 

(72) Inventor; and 

(75) Inventor/Applicant (for US only): GROSS ART, Stuart, 
James, Cameron [GB/FR]; Thales Intellectual Property, 
31-33, Avenue Aristide Briand, F-94117 Arcueil (FR). 



(74) Agents: LUCAS, Laurent et al.; Thales Intellectual Prop- 
erty, 31-33, Avenue Aristide Briand, F-94117 Arcueil (FR). 

(81) Designated States (unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN, 
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, 
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, 
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, 
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG, 
PH, PL, FT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM, 
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, ZM, 
ZW. 

(84) Designated States (unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GH, 
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, 
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, 
FR, GB, GR, HU, IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, 
SE, SI, SK, TR), OAPI (BF, B J, CF, CG, CI, CM, GA, GN, 
GQ, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

[ Continued on next page J 



(54) Title: APPARATUS AND METHODS FOR ACTUATION 



10 




< 



1 




8 — 



14 



11 




r 



13 A2 



Servo 
Motor 



B 




1 ~ X -19 



12 



17 



( I K ) 



B2 



B1 



O 



(57) Abstract: There is disclosed an actuator (5) having an actuator chamber (6) and actuator piston (9) therein defining an extend 
chamber (10) and a retract chamber (7) separated from the extend chamber by the actuator piston. A first fluid pump (A) is in 
fluid communication with the extend chamber and the retract chamber and is arranged to transfer therebetween volumes of fluid 
substantially equal in magnitude to changes in the volume of the retract chamber resulting from movement of the actuator piston 
within the actuator chamber. A second pump B connected to the extend chamber and to an accumulator (17) allows the differential 
volume between the extend and retract chambers to be displaced into the accumulator at a pressure. Stored accumulator fluid pressure 
enables pump B to be back-driven so that it behaves as a motor whenever the pressure in conduit 15 is less than in conduit 16. A 
pre-charge (20) unit pressurises the system until full mass counterbalance of the suspended load is achieved. In this state little or no 
input power from the servo motor (via pumps A & B) will be needed and significant energy savings can be made. 
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